
 
 

 
 

 

1 

 

 

2 



 . 1.  3

 . 1. 1-2.JCII  4

 
 

 



 
5 . 1. 1-2.JCII  

 
6 . 1. 1-2.JCII  



 
7

 
 

 

 

 

 

 

 

       
Ω  

 

 

 

 

 

 

 

 

. 1. 1-2.JCII  

 
8

 

 

 

 

 

 

 

      
 

 

 

 

 

 

  

 
�BN  
�BN  
�  

 

 
�BN  
�  

 
 

�  

 
�BN  
�  

 
�  

91

69

0

10

20

30

40

50

60

70

80

90

100

co
nt

ac
t a

ng
le 

(d
eg

re
e) 

 _

no treatment treatment

BN BN 

 

. 1. 1-2.JCII  



 
9

 
 

Ω Ω

 
 

 

. 1. 1-2.JCII  

 
10

10um 

 
 

 

 

10um 

 

AlN  
 

15 W/mK  

 

 
 

 
Bruggeman  

 

60 W/mK 
 ( ) 

 
Ag  

 

Ag  

 
 

 
 

. 1. 1-2.JCII  



 
11 

 

 

 
 

 

 

. 1. 1-2.JCII  

 
12

 

3D-STEM

 
 

 

. 1. 1-2.JCII  



 
13

�

�

�

�

�

�

�

�

�

�

�

�

�

 

. 1. 1-2.JCII  

 
14

Zhang, J. et al., Adv. Mater. 19 (2), 203 (2007). 

 
 

 

 
 

 
/  

 

 

. 1. 1-2.JCII  



 

 
 

15

 

T*, P*, v*, r T*, P*, v*, r 

Solvents NPs 

0
10

11

1

1

2
11

0
11

2

1
1

1

~ln
~

)~1ln()~1(
~~

~
~
~

)1(~)1)(1(ln

r
rT

P
T

Xr
r
r

RT

�
�

�
�
�

�
�		��	�

	�		�


�
�

��
�

�

����


ΔHmix 

. 1. 1-2.JCII  

 
16

�

�

�

�

�

�

 

. 1. 1-2.JCII  



 
17

NEDO 2012/2/8  

 
 

10 t/  

    

 
 

2012/2/9 
 

 

 

. 1. 1-2.JCII  

 
18

Scale Up  

10t/year  

. 1. 1-2.JCII  

 

 

 

 
 

 

 

 
 



 
19

NMR  
 

TEM  
 

    

 
 

 

   

 

 

 

TiO2
  

BN  
 

ZrO2  
 

BN  
 

 

 

 

. 1. 1-2.JCII  

 
20

NMR  

 

 

 

TEM

 

�

. 1. 1-2.JCII  



 
21 

100μ m

10
0μ

m

100μ m

10
0μ

m

 
. 1. 1-2.JCII  

 
22

 
 

. 1. 1-3.  



 
23 . 1. 1-3.  

 
24

Ω Ω

�

�

�

Ap
pa

re
nt

 v
is

co
si

ty
 �

 [P
a 

 s
]

L /
D

=1
0/

0.
5 

, �
  =

97
28

 1
/s

Thermal conductivity � [Wm-1K-1]

40 vol%

50 vol%
60 vol%

60 vol%

70 vol%

80 vol%

60 vol%

70 v

%

40 vol%

50 vol
6

 

. 1. 1-3.  



 
25 

8080

 

 
 

 
   

 
  

 
  

  
  

 
 

. 1. 1-3.  

 
26

�

�

�

�

�

�

�

 

 

. 1. 1-3.  



 . 1. 1-4.  27

 
 

 
28 . 1. 1-4.  



 
29

�
� � �

�

�

�

 

 A B 

 
 

 

. 1. 1-4.  

 
30

Pa s

�1
0-

6 , 
K

-1

300

240

180

120

60

0

1 10 100 K
||

 
�

 
�

  

 
�

 
�

  

. 1. 1-4.  



 . 1. 1-4.  31

�

�

�

�

�

 

 

 

 
32

10 t/  
 

 
 

 
 

 
 

  

. 2.  



  
33

    

    

    

 
 

 
 

 
 

 
 

 
    

 
 

 
  

 
 

 
 

    
10  

2010/9/28 10/2  

. 3.  

 
34

 

�

�

. 3.  



 
35

 
. 3.  

 

 

36 



 
37

 
 

(LED)

 
 

10  (2050), LED 4000  (2013)  

 
 

 

 

 

 
( ) 

. 1.  

 
38

 

 
 

( ) 

10  (2050), LED 4000  (2013)  

 

 

 

 

 
 

( )

. 1.  



 
39

 

   

 

 

 
 

 

. 1.  

 
40 . 2.  



 
41

�
�
�

 
 

 
 

 

. 2.  

 
42

C 72   

 

B   

A  
 

 

JCII 

 

 

 

 
 

 
 

AIST 

 
 

 

Dr  

. 3.  



 
43

 
 

Super DDS 
 

 

 
 

 
LED 

 
 

 
 

  
  
  
  

  
  
  

 

 
 

IT  
 

 
 

 
 

 
 

 

. 3.  


